Since the middle of last century, many clinicians have noted two types in diabetic patients. Lancereaux and Lapierre (1880) classified them as diabete maigre and diabete gras. Several classifications of a similar kind were postulated and recently the terms of juvenile-onset type and adult-onset type are more frequently used. The former is common in younger generation, relatively severe and ketosis-prone, and the latter is common in the middle age group, relatively mild and of rare occurrence of ketoacidosis but degenerative complications-prone. However, it is not yet concluded whether these two types of diabetes are different features of the same disease or two different clinical entities which are alike only in hyperglycemic symptoms. For dissolving this question, a more precise and extensive observation on natural history of the disease may be necessary besides the clinical and experi mental studies on pathophysiology of diabetes mellitus.
Diabetes mellitus is characterized as a disease of the vascular system. Development and progression of the diabetic vascular complications are influenced by many factors such as the duration of the disease, age of the patient, blood pressure, serum lipids levels, and so on. Many workers, however, reported the incidence of the vascular complications without any consideration to this point.
The present study was designed to see the distribution of age of diabetes onset and the severity of hyperglycemic state, and further to clarify whether the develop ment of the vascular complications and prognosis of the patients are different by age of diabetes onset. In this study, a multi-institutional survey method was used to avoid an unfairness in patients distribution which is not infrequently experienced in the specialized outpatient clinic.
CASES AND METHODS
Diabetic patients who came or were admitted to the following diabetic clinics during 1968-1974 were used for this study.
The clinics are the Third Department of Internal Medicine, Hirosaki University Hospital; Department of Gastroenterology, Yuri-Kumiai Hos pital; Department of Internal Medicine, Takeda General Hospital, Department of Internal Medicine, Ota General Hospital; and Department of Internal Medicine, Mito-Kyodo Hospital. Cases whose clinical records gave an incomplete or inadequate information on their disease were omitted from this study. Blood sugar determinations were made on venous blood specimens but the analytical methods were different among the clinics . Therefore the correction was made to unify the blood sugar values to the values of the glucose-oxidase method, using the exchange table published elsewhere (Goto et al. 1974a ). Diabetic retinopathy was diagnosed by ophthalmologists, and the retinopathy was graded by Scott's classification (Scott 1953 (Kuzuya et al. 1970 ).
Studies by quetionnaire. In order to know the usual daily activities, i .e. working, keeping house, or whatever else ordinary doing, a questionnaire was sent to 2279 patients who visited the clinics for the treatment and control of their diabetes and who had history of diabetes of over three years duration.
In this questionnaire, the following three major inquiries were made; 1) present daily activities, a) working uneventfully, b) working with Natural History of Diabetes Mellitus 137 few sick absenteeism, c) frequent sick absenteeism , d) not working, e) taking bed-rest or receiving hospital care; 2) present physical condition , a) feeling fit, b) presence of neuralgia and/or numbness, c) visual disturbance , d) swelling or dropsy; and 3) bed-disability days, a) none, b) less than a few weeks, c) less than three months , d) more than half a year.
RESULTS

Age of diagnosis of diabetes
The time of onset of diabetic state is usually clear in infant cases , but it is usu ally indistinct and sometimes hard to discriminate in adult cases because of an insidious occurrence of their disease . Accordingly the time of diagnosis or the age when his diabetes is initially found is a more accurate expression rather than the word "age of onset" . For this reason, the age of onset is used in this report as the same meaning as the age of diagnosis . This means the age when urine sugar or elevation of blood sugar was first demonstrated .
The distribution of this age by each two-year age group is shown in Table 1 and also depicted in Fig. 1 . The percentage becomes higher with age until the 50s and then decreases gradually . The peak of the curve, however, is seen at the age of 44-45 in males and at the age of 54-55 in females . In this series, a peak is also seen in the 10s and the 20s in both sexes , that is at the age of 16-17 and 22-23 in males, and at the age of 18-19 and 22-23 in females. The distribution curve of the male group becomes steep at the age of 30-31 and that of the female group is relatively gradual in the 20s and the 30s , becoming steep at the end of the 30s.
The number of the children whose diabetes was found before age 15 is 13 in the male group, 23 in the female group, and 36 in total; the percentages in all the diabetic cases are 0.82, 1.94 and 1.30, respectively.
These figures are extremely small in comparison with those in U.S.A. (Joslin et al. 1959 ) and Great Britain (Matins 1968) , and this indicates that child diabetes is still uncommon in Japan. In this series, the number of girls is significantly greater than that of boys. A similar predominance of girls was also observed in our previous series (Goto 1973) as well as in the series of Miki and Maruyama (1972) , both series consisted of the cases collected from the University hospitals all over the country.
FitzGerald and his co-workers (1961) made a different observation.
They found the highly significant predominance of males before the age of 40 and of females after the age of 50. However, the reports based on larger numbers of patients showed an approximate unity of the sex ratio in child diabetes (Joslin et al. 1959) .
In the present series, the number of male diabetics is significantly greater than that of female diabetics and this preponderance of males is quite a characteristic pattern of diabetes mellitus in Japan when compared with those in European countries (Bloch 1950; Schliack 1969 ). The results of diabetes mass survey in Japan showed a much more remarkable figure (Toyota et al. 1976a) . The preponderance of males among diabetics was noted in European countries early of this century (Naunyn 1906; Schliack 1953 ) and still observed in Romania (Mincu 1975). Therefore sex difference in the prevalence of diabetes seems to depend solely on the variety of mode of living, customs, or other socioeconomical condi tions.
Severity of diabetes mellitus
The severity of diabetes can be assessed by the grade of hyperglycemia or by the intensity of the treatment needed for the control of the disease. For this purpose, the fasting blood sugar values which were obtained at the diagnosis of diabetes or obtained before the start of the treatment including diet restriction were used in this study. Therefore, patients who had already received any treatment for diabetes were omitted from this study. The distribution of fasting blood sugar is shown in Fig. 2 . In the "under 10-onset" cases, there was no cases whose fasting blood sugar was less than 200 mg/100 ml. Frequency percentage of the values over 300 mg/100 ml decreases with age and there was no case in the "over 80 -onset" cases in this series . On the contrary, the percentage of the values less than 200 mg/100 ml increases with age. This fact shows clearly that diabetes of young generation is severe and that of elderly people is mild.
Seasonal incidence of diabetes mellitus
The date of the diagnosis of newly found diabetic patients was obtained on 2049 cases. The distribution by month of the diagnosis of patients is shown in Table 2 . In the juvenile-onset cases, incidence is high in winter and summer, and low in spring. In maturity-onset cases, a high incidence occurred in January, February, March and autumn, with a peak in March. Minimal incidence occurred in April for the males and in June for the females. This pattern is similar to that of .
Vascular complications
Several acute and chronic complications do occur in diabetes mellitus and vascular complications are the most important ones . In this report, two vascular lesions were studied; i.e., diabetic retinopathy (a pathognomonic microangiopathy of this disease) and ischemic heart disease (a nonspecific macroangiopathy) . The prevalence of these lesions is summarized by age in Tables 3 and 4 . It is well known that diabetic vascular complications occur more frequently with the dura tion of the disease (Lundbaek 1953) . So , it is necessary to see them at several time periods of the duration. The relationships among the frequency of retinopathy, the age of diagnosis, and the duration of the disease are diagrammatiz ed in Fig. 3 . At the time of diagnosis, no case with retinal changes was observed in the under 10-onset cases, but 2 cases were observed in the 10s-onset cases . One case was a 18-year-old female whose diabetes was found by the typical retinal changes when she visited a doctor complaining of visual disturbance . At the time of diagnosis, her fasting blood sugar was 315 mg/100 ml and her retinal finding was stage 2 of Scott's classification (Nagahashi et al. 1973 ). The other case was a 18-year-old nurse whose diabetes was found because of classical symptoms of the disease such as polyuria, polydipsia and fatiguability which had persisted for two months. Her fasting blood sugar was 292 mg/100 nil and the retinal change was stage 1 of Scott's classification. The frequency of retinopathy at the time of diagnosis increases with age of diabetes onset. Retinopathy occurs and develops with the duration of diabetes. On the other hand, this retinal change in its early stage is reversible and it is observed occasionally that the changes disappear completely within a relatively short period of time. Hence the percentage of retinopathy at the 3rd, 5th, 10th and 15th year periods represents the frequency of the group made out of the following various cases; i.e., the cases with persistently existing changes, the cases with recent-onset retinal changes, and the cases whose retinal changes had disappeared. The frequency at the 3rd year period is zero in the under 10-onset cases, 22 % in the 10s-onset and the 20s-onset cases, 29 % in the 30s-onset and the 40s-onset cases and it increases with age. The frequency at the 5th year period is still zero in the under 10-onset cases, 28 % in the lOs-onset cases and 43 % in the 20s-onset cases. It decreases at the 30s-onset group and increases again from the 40s-onset group. The pattern, low in the 30s-onset cases, is also seen at the 10th and 15th year periods. This peculiar pattern of frequency, lower in the 30s than in the 20s or 40s, is clearly depicted in Fig. 3 . Observing the frequency curves of each decade along the duration axis, the frequency of retinopathy increases sharply with the duration in the 10s and 20s-onset cases. In the 30s-onset cases, however, it increases at the 3rd year period, decreases slightly at the 5th year period and then it increases gradually until the 15th year period. In the 40s and 50s-onset cases, as in the 10s-onset cases, it increases continuously with the duration. This tendency becomes more remarkable in the 60s or thereafter-onset cases. These facts indicate that diabetic retinopathy occurs with the prolongation of the duration of the disease in most cases, but it occurs less frequently and sometimes disappears in the 30s-onset cases. Mincu (1975) noted that incidence of diabetic angiopathy abruptly increased at the time interval between the 5th and 10th years after the onset of the disease. This fact is also noticed in Fig. 3 . The percentage of diabetic retinopathy is significantly higher in females than in males in every period of the duration as seen at the bottom of Table 3 .
The frequency of the ischemic ECG is summarized in Table 4 . The percentages of the ECG changes increase with the onset-age in every year period except the 10th and 15th year periods after the onset of the disease where the percentages of the 30s-onset cases are lower than those of the 20s-onset cases. This percentage becomes higher with the duration of the disease in every group and this tendency is remarkable in the 20s-, 50s and 60s-onset cases, but less remarkable in the 30s and 40s-onset cases as seen in Fig. 4 . In general, the frequency is lower than that of diabetic retinopathy. The frequency of ischemic ECG changes is also higher in females as seen in Table 4 .
Daily activities and physical conditions
The questionnaire inquiring their daily activities and physical conditions was sent by mail to 2279 patients with a history of diabetes of more than three years, as described above. 87 letters were sent back labeled "addressee unknown" and replies were obtained from 1464 patients.
As there were many replies in which the descriptions were incomplete or inadequate, 1022 replies were used for this study.
The results are summarized in complications and/or a poorly controlled diabetic state would die before they reach that age. The percentage of the cases answering "feeling fit" category decreases with the duration in every group, but it is relatively high in the 30s and 40s-onset cases. The percentage of the cases complaining of neurological disturbances increases with the duration and it is greater in the 50s and 60s-onset cases . The cases of visual disturbance are also frequent in the groups with a longer duration and this tendency is most remarkable in the under 30-onset cases . On the contrary, the percentage is relatively low in the 30s and 40s-onset cases throughout all the time periods of the duration.
The cases of bed-disability days less than a week a year are common in the 30s and 40s-onset cases and are less common in, the under 30-onset cases . A diametrical pattern of the frequency is seen in the cases with bed-disability days of more than half a year.
To summarize the results obtained by the questionnaire , the condition of daily activities and the presence of complaints suggesting the existence of chronic diabetic complications are different depending on the age of diabetes onset . The under 30-onset cases are apt to have some limitation in daily activities , visual di sturbance and frequent bed-disability days , in contrast to the 30s and 40s-onset cases. This shows that a prognosis of the diabetic patients is better in the 30s-and 40s-onset cases and worse in the under 30-onset cases . The 50s and 60s-onset cases have also a worse prognosis than that of the 30s-and 40s-onset cases. It is hard to find a reasonable explanation for the question why diabetes occurs frequently in middle age. A recent experiment on rat hind limb perfusion showed that muscle tissue of old rats is less sensitive to insulin than that of young rats and that some of the glycolytic key enzymes of the liver and muscle are also less active in old rats (Toyota et al. 1976b ). Furthermore, insulin secretion response to hyperglycemia is significantly lower in older people than in younger people if the glucose tolerance is normal ). These findings are convenient for the explanation of the glucose intolerance in older population. If these are some of the contributory factors precipitating diabetic syndrome in older people, the mechanism of diabetes onset may be different from that in infant or young people.
This study revealed that the incidence of vascular complications and also of the cases complaining of visual disturbance is quite different depending on whether his diabetes occurred before or after 30 years of age. No one has pointed out or emphasized this fact, although a few workers reported that juvenile and maturity diabetes are different in relation between incidence of diabetic angiopathy and diabetes duration (Caird et al. 1969) . What is the reason(s) for this phenomenon ?
As diabetic state itself is relatively mild in the 30s-onset cases in comparison with that of the under 30-onset cases, it is easy to speculate that diabetic state in the former cases would be more easily controlled and would cause less severe complications than in the latter cases. This explanation might be reasonable if the 50s and 60s-onset cases, whose diabetic state is usually less severe than that of the 30s-onset cases as seen in Fig. 2 , had a lower frequency of the complications. In reality, however, the 50s or 60s-onset cases had a higher frequency of the com plications than had the 30s-onset cases in spite of their relatively mild diabetic state. The higher frequency of diabetic retinopathy at the time of diagnosis among the older age groups seems to indicate that the development of the retinopathy would be accelerated by aging, in addition to other factors such as severity of diabetes, duration of the disease, and poor control of hyperglycemia, hyperlipemia and hypertension. The lower occurrence of the retinopathy in the 30s-onset diabetics may be explained, therefore, by the lesser influences of aging and hyperglycemia in this age group. The prognosis of the patient, which is closely related to the control of diabetic state, depends on how he or she is living with diabetes . The patient who keeps diet restrictions, regular physical exercise, and regular health check by the doctor may have less complications and hence a benign prognosis. On the contrary, the patient who does not faithfully follow the doctor's instructions but continues an unwholesome living may have more complications and the outcome of a bad prognosis. To our general impression, the patients whose diabetes was found before age 30 or before their marriage were apt to neglect their doctors' instructions and to live a self-indulgent way, even though they followed the doctor's advice faithfully for a while immediately after the diagnosis of their diabetes mellitus . On the other hand, patients whose diabetes was found at their thirties , most of them married already, usually follow the doctors' instructions , keep regular health check and get easily a good cooperation of their family. This may be one of the possible reasons for the difference of the prognosis between the two groups.
The results of the present study give a suggestion to clinical practice that we must treat and observe patients with continuous attention when their diabetes was found before age thirty.
The analysis of the present series of diabetic patients showed that the prevalence of diabetic retinopathy is significantly higher in females than in males. The preponderance of females was already pointed out by Katsuse (1966) and Fukuda et al. (1969) . Our recent unpublished result of a survey also showed that females predominate among the diabetic blind. Danowski et al. (1966) and Caird et al. (1969) reported no sex difference in the incidence of diabetic retinopathy. The reason for this preponderance of females in Japan is unclear. The frequency of ischemic ECG changes was also higher in the females, although no sex difference was noticed on the percentage of myocardial infarction in the diabetic autopsy series reported elsewhere (Goto et al. 1974b ).
